Introduction
Newberry Volcano and its surrounding lavas cover about 3,000 square kilometers (km 2 ) in central Oregon (figs. 1, 2). This massive, shield-shaped, composite volcano ( fig. 3) is located in the rear of the Cascades Volcanic Arc, ~60 km east of the Cascade Range crest. The volcano overlaps the northwestern corner of the Basin and Range tectonic province, known locally as the High Lava Plains, and is strongly influenced by the east-west extensional environment. Lava compositions range from basalt to rhyolite. Eruptions began about half a million years ago and built a broad composite edifice that has generated more than one caldera collapse event. At the center of the volcano is the 6-by 8-km caldera, created ~75,000 years ago when a major explosive eruption of compositionally zoned tephra led to caldera collapse, leaving the massive shield shape visible today. The volcano hosts Newberry National Volcanic Monument ( fig. 4) , which encompasses the caldera and much of the northwest rift zone (fig. 5) where mafic eruptions occurred about 7,000 years ago. These young lava flows erupted after the volcano was mantled by the informally named Mazama ash, a blanket of volcanic ash generated by the eruption that created Crater Lake about 7,700 years ago (Bacon and Wright, 2017) . This field trip guide takes the visitor to a variety of easily accessible geologic sites in Newberry National Volcanic Monument, including the youngest and most spectacular lava flows. The selected sites offer an overview of the geologic story of Newberry Volcano and feature a broad range of lava compositions.
Newberry's most recent eruption took place about 1,300 years ago in the center of the caldera and produced tephra and lava of rhyolitic composition (Stop 2; fig. 6 ). A significant mafic eruptive event occurred (Mckay and others, 2009 ) about 7,000 years ago along the northwest rift zone. This event produced lavas ranging in composition from basalt to andesite, which erupted over a distance of 35 km from south of the caldera to Lava Butte (Stop 8) where erupted lava flowed west to temporarily block the Deschutes River (Stop 9). Because of Newberry Volcano's proximity to populated areas, the presence of hot springs within the caldera (Stop 3), and the long and recent history of eruptive activity (including explosive activity), the U.S. Geological Survey installed monitoring equipment on the volcano (Donnelly-Nolan and others, 2011) . A recent geophysical study by Heath and others (2015) indicates the presence of magma at 3 to 5 km beneath the caldera.
The writing of this guide was prompted by a field trip to Crater Lake and Newberry Volcano organized in conjunction with the August 2017 IAVCEI quadrennial meeting in Portland, Oregon. Both field trip guides are available online. These two volcanoes were grouped in a single field trip because they are two of the few Cascades volcanoes that have generated calderas and significant related tephra deposits.
A Short History of Geologic Work at Newberry Volcano
Newberry Volcano was named for John Strong Newberry (1822-92), who in 1855 was assistant surgeon and geologist on the Williamson and Abbot survey party, which was sent to explore for a railroad route between the San Francisco Bay area and the Columbia River. Although he was the first trained geologist to pass through central Oregon, he never explored Newberry Volcano. In 1903, Israel Russell visited the area during a horseback reconnaissance of central and eastern Oregon (Russell, 1905) and proposed the name Mount Newberry. The name was never adopted, but the caldera became formally known as Newberry Crater. During the early 1930s, Howell Williams did reconnaissance mapping of the volcano and introduced the name Newberry volcano (Williams, 1935) . In 2003 the name Newberry Volcano was formally recognized after Larry Chitwood, former geologist for the Deschutes National Forest, championed the name through the geographic names process.
The combination of hot springs and young silicic volcanism suggested Newberry Volcano as a target for geothermal energy exploration. In 1978, the U.S. Geological Survey began research drilling in the center of the caldera (Sammel and others, 1988; Keith and Bargar, 1988) and encountered a temperature of 265 °C at 3,058 feet (ft) (932 m). Geothermal drilling by private industry (Swanberg and others, 1988) followed and has continued intermittently (Frone and others, 2014) . Geologic and geophysical work that began at the volcano in the 1970s resulted in a variety of studies published in a special issue of the Journal of Geophysical Research (MacLeod and Sherrod, 1988) . These studies, together with geologic mapping by MacLeod and others (1995) , provided a basic framework for understanding the volcano. Subsequently, concerns about volcanic hazards prompted detailed geologic studies. New interpretations (Donnelly-Nolan and others, 2004) of the history and tectonic controls on the volcano resulted in a revised understanding of the origin and affinity of this sleeping giant (Donnelly-Nolan and others, 2011) . Few studies have been published regarding the age of Newberry caldera. Preliminary argon dating of the pre-caldera rhyolite of Paulina Peak yielded an age of 83±5 ka (Donnelly-Nolan and others, 2004) . Basalt that erupted soon after caldera formation, informally known as the basalt of Bend has an argon age of 78±9 ka (Champion and others, 2004) . Given the uncertainties and the limited data, Donnelly-Nolan and others (2011) place the age of the caldera at about 75,000 years, and the volcano's oldest lavas at about 400,000 years.
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Newberry Volcano is located east of the High Cascades at the northwest end of the High Lava Plains, a subprovince of the extensional Basin and Range Province. Some authors view Newberry as a product of a propagating hot spot (Humphreys and others, 2000) , which generated a northwestyounging rhyolite progression (Jordan, 2005) . However, the preponderance of evidence from recent geologic, geophysical, isotopic, and petrologic work at Newberry Volcano (Donnelly-Nolan and Grove, 2015) indicates that despite its nontraditional shape, Newberry is a Cascades Volcanic Arc volcano fundamentally formed by subductionrelated processes. This updated interpretation reflects the role of fluids from the downgoing slab in generating the Newberry magmas (Carlson and others, 2008; Graham and others, 2009; Grove and others, 2009; Till and others, 2013; Mandler and others, 2014) . The subducting plate is now known to be at a depth of <100 km, less than 20 km deeper than its location under the Cascade Range crest (McCrory and others, 2012) . Recent books intended for a popular audience (Bishop, 2014; Lillie, 2015; Miller, 2014) have not yet incorporated the most recent scientific findings and instead offer interpretations that exclude Newberry from the Cascades Volcanic Arc. Hildreth (2007) correctly placed Newberry in the Cascades rear arc along with the very similar Medicine Lake volcano (Donnelly-Nolan and others, 2008), which is located ~200 km farther south, although he incorrectly described this >1-km-high caldera-centric composite volcano as a distributed volcanic field.
Some Useful References
Numerous references to previous work are cited at the end of this document, but a few selected references will be especially useful to the person following this guide. Online references include a U.S. Geological Survey fact sheet (Donnelly-Nolan and others (2011), and a map poster featuring Newberry Volcano's youngest lavas (Robinson and others, 2015) . Additional field trip stops and information are described in Jensen and others (2009) , which also includes a table of chemical analyses. Jensen (2015) summarizes historical and geological information and describes several additional field trip routes. A study by Mckay and others (2009) of the lavas erupted ~7,000 years ago along the northwest rift zone includes chemical analyses of this compositionally zoned eruption.
Logistics
The guide describes 11 stops, the first 9 are in Newberry National Volcanic Monument. No samples may be collected within the monument without a research permit. Total road mileage from the beginning of the guide to the last stop is about 125 miles (mi). Most roads are paved, with the exception of the road to Stop 1 at the top of Paulina Peak (gravel road, seasonal only, steep and exposed, but worth the drive) and the road to Stop 7 at Lava Cast Forest (good gravel road). The roads to Stop 7 and into the caldera are closed in winter. Parking passes ( https://www.fs.usda.gov/ detail/deschutes/passes-permits/?cid=stelprdb5355040) are required for Stops 1 through 9, all of which are located within Newberry National Volcanic Monument. Passes can be purchased at the welcome station prior to entering the caldera and at Lava Lands Visitor Center. There is no cell phone coverage within the caldera at the date of this writing (summer, 2016) . Weather can be variable from hot to cold and rainy. Boots are not necessary for this trip, but sandals are not recommended. Carrying water, wearing a hat, and using sunscreen are good ideas, as is bringing your camera.
About the Units Used in This Guide
The stop locations listed in this guide are referenced to the WGS84 datum. Road distances are given in miles because U.S. vehicle odometers are in miles (in bold type). Because odometers can vary slightly, be aware that the mileages can vary by ~0.1 mi. Elevations are given in feet because U.S. topographic maps show elevations in feet. Measures of depth are given in both feet and meters, as are trail distances, but other areas, distances, and dimensions are given in metric units. Lacustrine and fluvial sediments of late Pleistocene age in the area of La Pine occupy a basin between the axis of the Cascade Range and Newberry Volcano. The growth of Newberry Volcano over the last half-million years has blocked channels of the ancestral Deschutes River and forced it to the west. The volcano's growth has also intermittently built a dam at the northern end of the La Pine basin (of which the Lava Butte Flow is the most recent). As the dam has risen, sediments have filled the basin. 2.8
Road Log (in miles)
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Cross Paulina Creek. Paulina Creek is the only flowing water on Newberry and is fed from Paulina Lake. Here, Paulina Creek is shallow and flow is low. Water flow decreases downstream from Paulina Lake as water is lost to the permeable volcanic rocks. An interesting feature of the Paulina Creek drainage is the lack of Mazama tephra (volcanic ash from the eruption that created Crater Lake) at most locations on the valley floor until 3 to 5 m above the current stream level. In addition to the missing Mazama tephra, there are gravel terraces, scoured bedrock surfaces, waterfalls, and boulder trains. These features indicate that since the ash fall ~7,700 years ago there was a large flood along Paulina Creek, which removed the ash in all but a few sheltered locations (Jensen and Chitwood, 1996) . For the next several miles the route primarily crosses nonwelded ash-flow tuff of the caldera-forming eruption that took place ~75,000 years ago. This poorly exposed deposit (MacLeod and others, 1995) covers much of the west flank of Newberry Volcano and is extensively channeled along Paulina Creek and several parallel dry channels. Underlying lava flows have been exposed beneath tuff >30 m thick. Donnelly-Nolan and Jensen (2009) interpreted the dry channels to be the result of erosion by glacial meltwater. 8.5
11.3
Newberry National Volcanic Monument Welcome Station. Newberry caldera is typically accessible from late May through the end of October. Snow may limit access to some areas of the caldera, especially the road up Paulina Peak, until late June. Stop at the welcome station to purchase a pass, which will allow you to park at Stops 1 through 9 within Newberry National Volcanic Monument. 1.0
12.3
Road on left to Paulina Creek Falls (sign says Paulina Falls). Bypass for now, we will visit the falls later. 0.3
12.6
West rim of Newberry caldera. The route crosses over the low west rim (~6,340 ft elevation) of Newberry caldera at the Paulina Lake Lodge Road (left). The road to the lodge crosses a low dam at the outlet of Paulina Lake. From the lodge parking area, the view to the south-southeast shows the truncated pre-caldera rhyolite of Paulina Peak rising about 1,650 ft above the lake ( fig. 7 ). The first dam across Paulina Creek was built at the outlet in 1899. This junction of paved roads covers the site of the oldest known dwelling constructed in the Figure 7 . View south-southeast from west margin of Paulina Lake toward Paulina Peak (Stop 1), at 7,984 feet the highest point on the rim of the caldera. The high viewpoint, ~1,650 feet above the lake, is on the beheaded rhyolite of Paulina Peak, which erupted from vents to the left of the view that were destroyed in the caldera collapse.
western United States, dated at ~9,500 years old. The earliest site use is estimated to be ~11,000 years ago (Connolly and others, 1991, Connolly, 1999 High points are labeled by height, with the red dots indicating peaks higher than 10,000 feet (ft), orange dots for peaks 8,000 to 10,000-ft-high, blue dots for peaks that are 6,000 to 8,000-ft high, and black dots for notable high points less than 6,000 ft in elevation. Mount Scott and Llao Rock to the southwest are on the rim of Crater Lake caldera. vented from somewhere above the area of subsequent collapse. Glacial ice has removed the glassy carapace of this rhyolite. A 1981 U.S. Geological Survey drill hole in the center of the caldera encountered a temperature of 265 °C at 3,051 ft (930 m) (Sammel and others, 1988) . Chemistry of rocks and hydrothermal minerals encountered in this drill hole are discussed in Keith and Bargar (1988) . Subsequent geothermal exploration involved drilling core holes on the flanks of the volcano. Two such holes are described in Swanberg and others (1988) . The prospect of geothermal development within the caldera led concerned Bend citizens to promote the establishment of the Newberry National Volcanic Monument. The monument was established in 1990, precluding additional geothermal drilling within the caldera. Subsequent exploratory drill holes have been at sites outside of the monument, most recently on the upper west side of the volcano (Frone and others, 2014) .
Use low gears and drive cautiously down the road to return to paved Road 21. 3.9
20.7
Turn right (east) on Road 21. overlies the Paulina Lake ash flow which was an early phase of the same eruption and has been radiocarbon dated at ~1,300 years old (MacLeod and others, 1995) . The earliest phase of the eruption was explosive and produced a strongly eastward-focused ( fig. 6 ) tephra deposit (MacLeod and others 1995) known as the Newberry Pumice, which extends into Idaho (Kuehn, 2002; Kuehn and Foit, 2006) . Continue along the unpaved 0.5-mi-long (0.8 km) loop trail to experience the rugged surface of this spectacular young lava flow. Return to paved road and turn right (east). . The lake has a typical surface elevation between 6,375 and 6,380 feet, ~40 feet higher than Paulina Lake. The lake has no outlet; instead, water drains westward underground.
The view from the southeast shore of East Lake ( fig. 13 ) encompasses lava flows and tuffs of a variety of compositions and ages. Along the south shore to our left (west) are exposures of basaltic tuff from an eruption through water. Only a part of the tuff ring is preserved, but it presumably represents postcaldera mafic eruptive activity. Hot springs occur along the shoreline and were used from 1913 until 1941 by the former East Lake Health Resort. Morgan and others fig. 6 ) eruption that took place after the Mazama tephra was deposited ~7,700 years ago, but prior to the ~7,000-yr-old northwest rift zone mafic lavas. Along the south shore of the lake, marked by greenish patches of algae, are hot springs. Mafic tuff on left is postcaldera in age. High ridge to right of Central Pumice Cone is the northern caldera wall. Inter Lake Flow E a s t L a k e F is s u r e (1997) report a temperature of 63.1 °C, but the hot spring water is typically diluted by cold lake water. There is a sizable offshore area of warm water and rising gas bubbles, indicating there are additional submerged hot springs near the shoreline. Continuing clockwise around the lakeshore, is the White Pumice Slide on the east side of the Central Pumice Cone. This steep, bare area on the flank of the cone exposes rhyolitic tephra of the tuff cone. The cone formed when rhyolite erupted up through water along this part of the post-Mazama central rhyolite fissure. The fissure extends ~5 km south-southeast, from the base of the north caldera wall to a small dome east of the Big Obsidian Flow (fig. 6 ). The east end of the Inter Lake Flow, which erupted along the northern end of the fissure, is just to the right (north) of the Central Pumice Cone. Tephra that correlates to the central rhyolite fissure was radiocarbon dated and yielded a calibrated age of ~7,300 years (MacLeod and others, 1995) .
High on the northern caldera wall is a pair of precaldera basaltic andesite flows of a distinctive composition, having high FeO and TiO 2 (Jensen and others, 2009 ). Higgins (1973) recognized that these lavas are present in the north, east, and south caldera walls. We have subsequently mapped lavas of this composition to the east and southwest of the caldera, as well as west down Paulina Creek. The distribution of these lavas indicates that the vent area was located above the present caldera.
At the northwest corner of the lake is the East Lake Fissure, which is part of the post-Mazama, ~7,000 year old, northwest rift zone (Mckay and others, 2009 ). This fissure eruption postdates the central rhyolite fissure eruption. The lava of the East Lake Fissure is andesitic in composition and contains multiple inclusions of rhyolite. On the north-northeast side of the lake is a post-caldera rhyolite flow whose upper part has been stripped of obsidian, presumably by ice.
To the right (east) above the east shore is the informally named Cougar Point, which consists of precaldera iron-and titanium-enriched basaltic andesite and is capped by welded tuff erupted ~75,000 years ago during the caldera-forming eruption.
Return to Road 21 and turn right. fig. 14) covers an area of ~6 km 2 and has an average depth of about 165 ft (50 m) with a maximum depth of 249 ft (76 m). The late Holocene failure of the lake outlet, which resulted in a flood down Paulina Creek, lowered the lake level by nearly 6.5 ft (2 m), creating a terrace around the lake. Subsequent tilting of the caldera floor has submerged the terrace along the west and north shores. The greatest uplift of the terrace is along the southeast shore of the lake (at Little Crater Campground) where the terrace is 18 ft (5.5 m) above the natural lake level .
At the northeast corner of Paulina Lake is an area of hot springs along the shoreline with temperatures as high as 57 °C (Morgan and others, 1997) . Offshore, along the northeast perimeter of the lake, a large area of above-normal temperatures and rising gas bubbles extends southward to the north end of Little Crater Campground.
Picnic tables and a rest room make this an appealing place for lunch. Across Road 21 is the small Paulina Lake Visitor Center of Newberry National Volcanic Monument.
Return Abundant evidence exists for a large flood down Paulina Creek. Paulina Creek Falls is the uppermost of a series of waterfalls (including informally named Pipeline, Footbridge, and McKay falls along Paulina Creek where the creek crosses solid ribs of basaltic andesite) that were modified by the flood . Just downstream from the viewpoint, the canyon nearly doubles in width and the stream channel is full of large boulders of andesitic tuff. From the viewpoint to the falls the canyon is much narrower, and was likely rapidly cut by the floodwaters.
About 0.5 km upstream is the outlet from Paulina Lake. Evidence suggests the outlet failed as the result of upstream migration of a 1.5-2.4-m-high knickpoint (waterfall) that reached the lake. The andesitic tuff at the lake's outlet is irregularly stratified with varied degrees of welding. Erosion of weak layers in the tuff undercuts more resistant layers and could have been the cause of the sudden failure that resulted in the flood. Dating of a variety of flood-associated deposits indicates the flood occurred between about 1,700 and 4,900 years ago (Jensen and Chitwood, 1996) .
Return fig. 17 ) extends almost 2 km to the northwest. This large lava tube fed a major flow lobe of the informally named post-caldera basalt of Bend ( fig. 18 ) that erupted soon after the caldera formed ~75,000 years ago. This lobe of the basalt flowed west to the Deschutes River where it temporarily blocked the river south of Benham Falls. Other flow lobes extend north into downtown Bend and beyond, as far as the south edge of Redmond, ~50 km from the source. The vents for the basalt are buried by younger lavas to the southeast, but coarse spatter that was likely deposited near the vents has been identified about 3 km north of Lava Cast Forest at an elevation of ~5,600 ft (Jensen and others, 2009) . (Robinson and others, 2015) . Roughsurfaced lavas in gray erupted ~7,000 years ago as part of an eruptive event that produced mafic lavas along the northwest rift zone of the volcano. Inset box shows the Trail of the Molten Land that begins at the visitor center and takes the visitor to the vent where lava emerged from the base of Lava Butte. Early tephra deposited by the eruption is shown with dashed thickness contours (MacLeod and others, 1995 fig. 19 ) to the base of Lava Butte. The ~1.1-mi-long (1.8 km) paved loop trail crosses the flow, passes through the gutter system, and goes up to a viewpoint overlooking the flow and the Cascade Range ( fig. 20) . If you choose to go to the top of Lava Butte, a 360° view from the summit on a clear day ( fig. 21 ) includes the Cascade Range from Mount Scott on the east rim of Crater Lake to Mount Adams in Washington State. To the southeast is the cinder-cone-dotted north flank of Newberry Volcano.
Lava Butte is the northernmost vent along the ~7,000-yr-old northwest rift zone, a nearly continuous zone of mafic vents and flows extending southeast from Plot showing azimuths to high points that can be seen from the top of Lava Butte. In 2016, shuttle bus service provided easy access to the top of the cone. Pedestrian access is available all year. Colored circles are 50 kilometers wide; colored dots indicate approximate height of peak with the red dots indicating peaks higher than 10,000 feet (ft), orange dots for peaks 8,000 to 10,000-ft-high, blue dots for peaks that are 6,000 to 8,000-ft high, and black dots for notable high points less than 6,000 ft in elevation. Two of the peaks include Paulina Peak (Stop 1) and Pilot Butte (Stop 10), both of which also provide outstanding views.
the far end of the Lava Butte flow at the Deschutes River to the north wall of Newberry caldera ( fig. 5 ). Also in this eruptive episode are two mafic fissures on the south flank including the northwest-trending vents for the Surveyors Flow. Erupted lavas range in composition from 51.3 to 58.4 weight percent SiO 2 (Mckay and others, 2009 ). The eruptions postdated deposition of the Mazama tephra that mantled Newberry Volcano when Mount Mazama erupted to form Crater Lake ~7,700 years ago. MacLeod and others (1995) listed 11 radiocarbon dates from 8 flows along the rift zone as reported by 5 different sources. As discussed in Mckay and others (2009) , we use an age of ~7,000 years as the best estimate of the eruption age. The Lava Butte eruption began on a 2.4-km-long fissure and then became localized at the site of Lava Butte. The eruption produced a 500-ft-high cinder cone, several spatter ramparts, and lava flows extending northwest to the Deschutes River and covering over 23 km 2 . Chemical analyses of Lava Butte and its lavas yield silica contents of 55.3-56.2 weight percent (Mckay and others, 2009 figure 23A . Figure 23B shows the margin of the Lava Butte flow about 200 m east of the footbridge. The lake resulting from the damned river extended upstream for more than 22 km and covered ~48 km 2 at its maximum stage ( fig. 24) . The river found an outlet across a low saddle on Benham Buttes and formed Benham Falls. Lake sediments filled the old channel and a new base level resulted in a meandering section of channel more than 50 km in length.
A similar eruption today could potentially destroy power lines, pipelines, telecommunication lines, a major highway, a railroad line, and again dam the Deschutes River. The damming of the river would flood a large area upstream from the dam. Once the lake over-topped the lava dam, the resulting downcutting could cause flooding downstream. 
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The route turns left to take the paved ~1-mi-long road to the summit of Pilot Butte (the road is closed during the winter season and may be closed before 10:00 a.m.). This nearly 500-ft-high cinder cone ( fig. 25 ) is preserved as a State Scenic Viewpoint and is located within the city limits of Bend. It is a popular destination for the 360° view from the summit and as a hiking destination.
Below is an alternate route if you wish to park at the picnic area and walk to the summit. is the broad edifice of Newberry Volcano, which extends in this view (see fig. 3 Circles are 50 kilometers wide and colored dots indicate approximate height range of peaks with large red dots indicating peaks higher than 10,000 feet (ft), orange dots 8,000 to 10,000 ft, blue dots 6,000 to 8,000 ft, and black dots notable high points less than 6,000 ft in elevation. McKay Butte and North Paulina Peak are two high points on the broad Newberry Volcano shield to the south ( fig. 3) . 29A ) and upstream to the east ( fig. 29B ) along the Crooked River. To the east is the new Rex T. Barber Veterans Memorial Bridge, which is a concrete arch span about 300 ft (~90 m) above the river. The bridge is 410 ft (125 m) long, and was completed in September 2000. To the west is the railroad bridge which was built in 1911. The Peter Skene Ogden Scenic Wayside is located near the northwest margin of the ~29.5 Ma Crooked River caldera (McClaughry and others, 2009 ). The 36-by-24 km caldera formed a northwestsoutheast elongate depression. Since that calderaforming eruption, the Crooked, Deschutes, and Dry River drainages have maintained channels across the deposits and largely filled the depression. At ~5 Ma, the basalt of Tetherow Butte (Sherrod and others, 2004) was erupted and flowed northward to beyond Madras, Oregon, filling and blocking all drainage from the depression. A new outlet for the drainage from the caldera basin was established in this area. At ~3.5 Ma, the basalt of Redmond (Sherrod and others, 2004) again blocked northward drainage and a new channel was established along the northern margin of the unit. About 350,000 years ago (Donnelly-Nolan and others, 2011), the basalt of Crooked River Gorge was erupted from now buried vents on the north flank of Newberry Volcano ~50 km to the south. It entered and followed the paleo-Deschutes River channel northward to the vicinity of Smith Rock, where today it forms the parking area for Smith Rock State Park. Here at the Ogden Wayside, the old Deschutes River channel was nearly filled (old canyon rims are visible to the north and south) by the basalt from Newberry Volcano. The Deschutes River was forced to the west and established a new channel (Dry Canyon) through the present site of the city of Redmond. The Crooked River, which formerly joined the Deschutes River upstream near Smith Rock, reestablished a channel along the north edge of the basalt of Crooked River Gorge, cutting a deep gorge and joining the Deschutes River ~29 km downstream. At this bridge, the river has cut down through >90 m of the basalt of the Crooked River Gorge, which had filled the old river channel. Upstream, downcutting has exposed sediments and tuffs of the Deschutes Formation. About 350,000 years ago, this channel was filled with basalt from Newberry Volcano. B, View east from Ogden rest area upstream toward the old highway bridge (green supports) and just beyond to the new bridge (dark red supports). In addition to the basaltic lava from Newberry Volcano that can be seen on the walls of the Crooked River Gorge, older tuffs are exposed about 0.5 kilometers upstream.
After viewing the gorge, walk north across the bridge to view an outcrop of the basalt of Crooked River Gorge. It is an aphyric, diktytaxitic basalt containing ~49 weight percent SiO 2 .
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